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http://dx.doi.org/10.1016/j.hkpj.2012.11.Abstract Gait, often impaired after stroke, has not been adequately compared between
survivors with aphasia (SWA) and those without aphasia (SWNA). Since a relationship exists
between severity of motor deficit in stroke and aphasia, this study investigated differences
in the gait quality and also physical functioning (PF) between the two groups. This cross-
sectional, exploratory study involved 10 SWAs and 16 SWNAs. Gait parameters (stride length,
step length, step width, gait velocity, and cadence) were evaluated while PF was measured
with the Stroke Impact Scale (version 16). Data analysis was done using frequency, percent-
ages, mean  SD, two-sample t test and Spearman rank-order correlation. SWNAs had signif-
icantly (p < 0.05) higher step length (0.29  0.11 m vs. 0.17  0.08 m), stride length
(0.58  0.20 m vs. 0.38  0.14 m), cadence (86.3  17.1 steps/min vs. 57.7  20.4 steps/min)
and PF (67.1  13.1 vs. 49.6  12.9) than SWAs. PF had no significant relationship with any of
the gait parameters in either group. In conclusion, SWAs had poorer gait quality and PF than
SWNAs. The presence of aphasia with stroke merits more attention from the clinicians when it
comes to designing gait rehabilitation programs for this client group.
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001Introduction
Aphasia, a commonconsequenceof stroke, is regarded as the
most disabling sequelae by both sufferers and relatives [1,2].
It is a disorder caused by damage to the portion of the brain
responsible for languageand theprimary signs of thedisorder
include difficulty in expressing oneself when speaking,ciation Ltd. Published by Elsevier (Singapore) Pte Ltd. All rights reserved.
26 C.O. Akosile et al.trouble understanding speech, and difficulty with reading
and writing [3]. Aphasia has been shown to be related to the
severity of motor deficit and impairment in activity of daily
living (ADL) during the first poststroke months [1]. Engelter
et al [4] stated that aphasia in stroke patients is associated
with increased mortality, decreased rates of functional
recovery, and reduced probability of return to work when
compared with nonaphasic stroke patients.
Gait dysfunction is common after stroke and has nega-
tive influence on functional ambulation [5e8]. Ada et al [9]
opined that when functional ambulation is compromised
after stroke, a reduced independence in walking and an
individual’s quality of life (QOL) may occur along with
increased energy demand during daily-living activities. The
different gait variables of step length, stride length, step
width, cadence, and gait velocity have all been shown to be
affected in stroke [10,11]. Gait velocity particularly had
been used for example, to evaluate stroke disability and
walking recovery, estimate future health status and func-
tion and predict level of community ambulation [12e14].
Even though literature exists showing differences in
mortality and functional recovery rates between stroke
survivors with and without aphasia, there are few reports
on whether differences exist in gait quality between the
two groups.
Studies have shown that majority of stroke survivors
report a decline in their QOL [15e17]. Physical functioning
(PF) as measured with the Stroke Impact Scale version 16
(SIS 16) captures the QOL domains of strength, hand func-
tion, ADL and mobility [18]. An association between poor
QOL and communicative disorders has been previously re-
ported [19e21]. Aphasia has been described as an impor-
tant risk factor for depression and, even though the
severity of aphasia decreases after the first 3 months [2],
the severity of depression in those with aphasia increased
between 3 months and 12 months after stroke [22]. The
presence of depression, known to be strongly associated
with decline in PF and QOL [21,23], even when aphasia is
deemed to be clinically subsiding, may lead to differences
in PF between stroke survivors with or without aphasia.
The primary objective of this study was to determine
whether gait quality (in terms of step length, stride length,
step width, cadence and velocity) and PF differ between
stroke survivors with and without aphasia. The secondary
objective was to determine whether PF would correlate
with any of the gait parameters in either group. It was
hypothesised that due to the severity of their motor deficits,
stroke survivors with aphasia would also have poorer gait
quality and, consequently, poorer physical function.Patients and methods
This study was a cross-sectional, exploratory study. The
variables investigated therein were already inherent in the
participants and there was no attempt at manipulating
them. The study involved a convenience sample of ambu-
lant stroke survivors from the Physiotherapy Clinics of the
Nnamdi Azikiwe University Teaching Hospital, Nnewi and
the University of Nigeria Teaching Hospital, Enugu. Ten
stroke survivors with aphasia and 16 others without
aphasia, who met the inclusion criteria, were recruited asthey became available at each of these clinics. Diagnoses of
aphasia were made by the referring physicians. Participants
were included only if the stroke was their first one, they
could ambulate independently, understand the English
language and also respond to given instructions. The
survivors in this study could comprehend and respond
appropriately to item questions of the SIS. All the partici-
pants gave their informed consent after the purpose and
procedure of the study had been explained to them. The
Ethical Committee of Nnamdi Azikiwe University Teaching
Hospital gave approval for this study.
Instruments
The 16-item SIS 16 was developed to assess the overall
physical domain of stroke (particularly in strength, hand
function, ADL, and mobility domains) with a scoring ranging
1e5 for each item. Lower scores indicate worse functioning.
The sum scores are later transformed on a scale of 100 to
obtain the participant’s score. This instrument expands the
range of PF assessment beyond the activity of daily living
measured by the Barthel index. It does not suffer fromceiling
effects anddiscriminates across all levels of stroke disability,
unlike the Barthel index, which only discriminates across the
more disabled level [18]. The Pearson correlation coefficients
for the concurrent criterion validity of the SIS 16 with the
Barthel index and the SF-36 physical function domain are 0.75
and 0.55, respectively [18].
Procedure for data collection
SIS 16 was administered to each participant by one of the
researchers (A.C.C.) or a research assistant before
commencing the assessment of the individual gait vari-
ables. Each participant sat down on a chair at the starting
line of a 10-m long paper track with the research assistant.
The participant’s bare feet were dipped in a marking
solution (diluted paint) before execution of a walk task.
The footprints were used to obtain information for the
selected spatial gait parameters while a digital stopwatch
was used to obtain information on the temporal gait
parameters. The mid 6-m section of the walkway (2e8 m)
was used in order to take care of anticipated acceleration
and deceleration changes in gait. Participants’ feet were
immediately cleaned once the walk task was completed.
The walk task was performed at the individual partici-
pant’s self-selected speed. A protocol similar to the floor
subtask of the Emory Functional Ambulation Profile [24] was
used. The gait velocity was taken as the distance covered
(m)/second, while the cadence was the number of steps
taken/minute for each participant [25].
From the paper track on which the footprints of the
subject had been recorded, the following gait parameters
were obtained: step length (m)dthe distance measured
from the posterior aspect on one heel to the posterior aspect
of the opposite heel during two successive floor contacts
[25]; step width (m)dthe linear distance measured
perpendicular to the line of progression from the centre of
the posterior aspect of oneheel to the centre of the posterior
aspect of the opposite heel [25]; and stride length (m)dthe
distance measured from the posterior aspect of one heel to
Table 1 Two sample t test comparing gait parameters and
physical function (SIS score) of stroke survivors with and
without aphasia
SWNA
Mean  SD
SWA
Mean  SD
t p
Stride length
(m)
0.58  0.20 0.38  0.14 2.721 0.012*
Step length
(m)
0.29  0.11 0.17  0.08 2.973 0.007*
Step width
(m)
0.16  0.05 0.19  0.04 1.588 0.125
Cadence
(steps/min)
86.3  17.1 57.7  20.4 3.848 0.001*
Gait velocity
(m/s)
0.54  0.26 0.39  0 .31 1.337 0.194
SIS score 67.1  13.1 49.6  12.9 3.326 0.003*
*Significant at p < 0.05.
SIS Z Stroke Impact Scale; SWA Z stroke survivors with
aphasia; SWNA Z stroke survivors without aphasia.
Table 2 Relationships between gait parameters and
physical function (PF) in stroke survivors with and without
aphasia
PF for SWA r (p) PF for SWNA r (p)
Stride length (m) 0.210 (0.560) 0.070 (0.797)
Step length (m) 0.085 (0.816) 0.132 (0.627)
Step width (m) 0.056 (0.879) 0.061 (0.823)
Cadence (steps/min) 0.351 (0.320) 0.322 (0.224)
Gait velocity (m/s) 0.071 (0.845) 0.392 (0.133)
There were no significant relationships. SWAZ Stroke survivors
with aphasia; SWNA Z stroke survivors without aphasia.
27the posterior aspect of the same heel during two successive
floor contacts and it is measured [25].
The values of these gait parameters for each participant
were recorded in the data collection form.
Data analysis
SPSS (version 16; SPSS Inc., Chicago IL, USA)was used for data
analysis. Data for this study were analyzed using the
descriptive statistics of frequency counts, mean, standard
deviation, percentages, and inferential statistics of two-
sample t test (for difference in gait characteristic and PF
scores between stroke survivors with and without aphasia).
Spearman rank-order correlation was used to test for signif-
icant relationships between PF and the selected gait vari-
ables for eachgroup. Level of significancewas set atp<0.05.
Results
Ten stroke survivors with aphasia and 16 stroke survivors
without aphasia participated in this study. Ninety percent
of survivors with aphasia had the right side affected, while
75% of those without aphasia had the left side affected. The
two groups differed significantly in terms of the side
affected (c2 Z 6.95, p Z 0.01). Mean age and poststroke
duration for the two groups were, respectively, 54.12 
10.64 years and 14.62  20.8 months (for those without
aphasia) and 57.90  8.43 years and 18.30  16.15 months
(for those with aphasia). The age and poststroke duration
were not significantly different between the two groups
(p > 0.05).
Stroke survivors without aphasia had significantly better
scores on three of the studied gait variables (step length,
stride length, and cadence) and also had significantly
higher PF scores than survivors with aphasia (Table 1).
Those without aphasia also had faster gait and narrower
step width than those with aphasia, though without
statistical significance. Significant correlations could not
be established between PF and any of the selected gait
variables in either group (Table 2).
Discussion
There is a paucity of research about gait characteristics of
stroke survivors with aphasia. This study’s results supported
our hypothesis that stroke survivors with aphasia have
poorer gait quality compared to survivors without aphasia.
They walk with significantly shorter steps and stride and
take fewer steps per unit time. They also, although not
significantly, tend to have poorer gait speed and have
a greater stride width.
The gait speed of the stroke survivors without aphasia
(0.54  0.26 m/s) is similar to values reported in other
studies [6,10,11] amongst different stroke samples. The
value for the survivors with aphasia (0.39  0.31 m/s) was,
however, lower than that of the general stroke population.
Some authors have shown stroke severity to be higher and
recovery to be slower among those with aphasia [1,2,21].
The severity of motor deficits and impairment of ADL,
known to be associated with aphasia in the early poststrokemonths [1], may have persisted. It may thus be partly
responsible for the observed (although nonsignificant)
differences between those with and without aphasia even
in the chronic phase. The observed values for the two
groups placed survivors without aphasia in the limited
community ambulation category while those with aphasia
would be more of household ambulators [5,14]. Perry et al
[5] determined household ambulation to be equal to severe
gait impairment, while limited community ambulation was
equal to moderate gait impairment. Our findings of
nonsignificant statistical difference between groups with
different functional categories support suggestion on the
use of other clinometric measures rather than statistical
tools alone when comparing between groups or treatments
[26,27].
The average step and stride length values obtained for
both survivors without and with aphasia were considerably
lower than the respective (0.46  0.21 m and
0.76  0.29 m) values obtained by Obembe et al [11].
Participants in both groups of the present study were quite
similar to those in the Obembe et al’s study in terms of age
and gender. This initially raised the question of what could
have been responsible for the differences in values
between the two studies, as even the participants without
28 C.O. Akosile et al.aphasia in the present study had lower values in the two
variables. Stroke survivors with aphasia in this study had
significantly shorter step and stride lengths compared to
those with aphasia, confirming our hypothesis of greater
gait impairment in the presence of aphasia.
Survivors with aphasia had nonsignificant wider step
width than those without aphasia in this study. Both groups
also had broader step width compared with the
0.13  0.04 m recorded by the sample in Obembe et al’s
study [11]. This finding has some practical and clinical
implications. Horizontal stride width during the double
support phase is practically synonymous with the base of
support for an individual and a wider than normal value is
believed to be the major sign of an unsteady gait [28].
Higher base of support (higher stride width values) were
reported for individuals either prone to falling [29] or had
a fall history [30] when compared to those not prone to
falling or without a fall history, respectively. This suggests
that step width could be used to estimate individuals’
balance ability and also predict falls. Even though the
above studies were not conducted on neurologically-
impaired populations, one may infer from their findings
that the likelihood exists for stroke survivors with aphasia
to have a higher fall risk and subsequently a fear of falling.
Chamberlain et al [31] showed that fear of falling is asso-
ciated with shorter stride length, slower gait speed, and
increased stride width, which the group with aphasia had in
comparison to those without aphasia. This in no way
suggests that fear of falling does not exist in the group
without aphasia but may partly explain why these gait
characteristics are poorer in survivors with aphasia.
Cadence for stroke survivors without aphasia was
significantly higher than those of survivors with aphasia and
also higher than the value reported by Obembe at al [11]. In
contrast, survivors with aphasia still had lower cadence
compared to the Obembe et al sample. It thus seems that
the survivors without aphasia compensated for their gait
imbalance, which was characterised by wider step width
and shorter step and stride lengths, by taking greater
number of steps/unit time and hence making it possible for
them to attain similar speeds as their counterparts in the
Obembe et al’s study. It also seems from our finding that
the ability to make this compensation is limited in the
presence of aphasia.
The survivors with aphasia also reported significantly
poorer physical function than those without aphasia. The
SIS score of those without aphasia suggests that their PF is
at least of a moderate level, whereas survivors with aphasia
perform at levels rather low (below average) using classi-
fications suggested by Akosile et al [32]. Contrary to the
findings of no relationship between PF and any of the
selected gait parameters in the present study, Schmid et al
[14] reported that stroke survivors with faster walking
speed also have higher level of functioning in respect to
ADL and instrumental ADL. Their finding seems to further
corroborate earlier suggestions that those with aphasia may
have greater severity of stroke and motor impairment,
restriction in ADL, and mobility [1,21]. Since we found
those with aphasia to have higher gait dysfunction and
lower ambulatory capability based on their gait charac-
teristics, the lower score in PF for this group was to be
expected. The differences in PF for the two groups mayhave serious implications. Akosile et al [32] reported PF to
be correlated to fall occurrence, presence of fall risk
(assessed with a balance scale), and the experience of fear
of falling. Issues pertaining to balance and fall, aside the
motor impairment, may further compromise gait quality,
mobility and participation and thus the chance to return to
work [4,14].
Limitations
The study findings should be interpreted with some caution
due to the small sample size. A larger sample may establish
significance in the two other gait variables (gait speed and
step width) where those without aphasia still had better
scores than those with aphasia. The use of simple gait
assessment compared to the more elaborate and sophisti-
cated gait assessment procedures is the strength of this
study as it could easily be replicated in practically all
research and clinical settings, even in poor resource coun-
tries. We would like, however, to see the study’s findings
validated or otherwise with more sophisticated equipment
and procedures.Conclusion
Stroke survivors with aphasia had poorer gait quality and PF
than those without aphasia. No relationship, however,
exists between PF and any of the studied gait parameters in
both groups. The presence of aphasia with stroke and its
influence on gait function may merit more attention from
the clinicians.References
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